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^ \Name of Document] 

$ -title of the Invention] 



Specification 

RADIO CXMyiUNICATION APPARATUS AND POWER 



CONSUMPTION COiSITROL METHOD THEREFOR 



^/l Scope of Claims for Patent] 

[Claim 1] A radio comnnonlcation apparatus in a CDMA communication 
system which has a plurality of delay profile circuits for generating 
delay profiles by calculating correlations between a reception signal 
and known data at a plurality of timings, and timing circuits v*iich are 
respectively prepared for said delay profile circuits and generate 
correlation timings in said delay profile circuits, 

vdierein operation of at least one of said delay profile circuit 
v^iich generated the delay profile and said timing circuit for 
generating a correlation timing in said delay profile circuit is 
stopped in accordance with a cojnrelation value of the delay profile. 
[Claim 2] A radio coainiunication apparatus in a CDMA ccxnnunication 
syston according to claim 1, v*ierein said plurality of delay profile 
circuits are used to simultaneously receive signals from a plurality of 
CDMA transmitters, and operation of at least one of said delay profile 
circuit v)hich generated the delay profile and said timing circuit for 
generating a correlation timing in said delay profile circuit is 
stopped in accordance with a correlation value of the delay profile 
during handover operation of switching from one of said plurality of 
CDMA transmitters to another CDMA transmitter. 

[Claim 3] A radio communication apparatus in a CDMA corrnrunication 
system according to claim 1 or 2, \ft*ierein v^en a largest correlation 
value of the delay profile is smaller than a predetermined threshold, 
operation of at least one of said delay profile circuit ^^i^ch generated 
the delay profile and said timing circuit for generating a correlation 
timing in said delay profile circuit is stopped. 

[Claim 4] A radio communication apparatus in a CDMA conmunication 
system according to claim 1 or 2, vAierein vdien the number of delay 
profile circuits is represented by N (N is a natxxral number satisfying 
2 < N) , and largest correlation values of delay profiles respectively 
generated by said plurality of delay profile circuits are represented 
by Pb(N), Pb(N-l ),..., Pb(l) in decreasing order of values, operation 
of at least one of said delay profile circuit vdiich generated a delay 
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profile exhibiting a largest cx^rrelation value Pb(i) and said timing 
circuit for generating a correlation timing in said delay profile 
circuit is stopped if (Pb(N) - Pb(i)) (i is a natural number satisfying 

1 ^ i < N) is larger than a predetermined threshold. 

[Claim 5] A radio ccmminication apparatus in a .CDMA ccmnunication 
system according to claim 1 or 2, v*ierein v^en the number of delay 
profile circuits is represented by N (N is a natural number satisfying 

2 < N) , and largest correlation values of delay profiles respectively 
generated by said plurality of delay profile circuits are represented 
by Pb(N), Pb(N-l ),..-, Pb(l) in decreasing order of values, operation 
of at least one of said delay profile circuit v^ch generated a delay 
profile exhibiting a largest correlation value Pb(i-l) - (Pb(l) and 
said timing circuit for generating a correlation timing in said delay 
profile circuit is stopped if {Pb{N) - Pb(i)) (i is a natural nimber 
satisfying 1 ^ i < N) is larger than a predetermined threshold. 
[Claim 6] A radio comnunication apparatus in a CDMA communication 
system according to any one of claims 1 to 5, vAierein a predetermined 
period of time during vdiich operation of said delay profile circuit is 
stopped is a natirral number multiple of a length of a radio frame of a 
reception signal. 

[Claim 7] A radio cdmiunication apparatus in a CDMA ccninunication 
system according to any one of claims 1 to 6, \fs*ierein operation of at 
least one of said delay profile circuit and said tiitujig circuit is 
stopped by stopping supplying an operation clock to at least one of 
said delay profile circuit and said timing circuit. 

[Claim 8] A radio communication apparatus in a CDMA comnnunication 
syston according to any one of claims 1 to 6, \fdierein operation of at 
least one of said delay profile circuit and said timing circuit is 
stopped by stopping supplying power to at least one of said delay 
profile circuit and said timing circuit. 

[Claim 9] A radio conniunication apparatus used in a CDMA 
communication systan, comprising an antenna for receiving signals from 
base stations, a radio circuit for performing quadrature detection and 
modulation with respect to the signals received through said antenna, a 
plixrality of delay profile circuits for obtaining delay profiles by 
calculating correlations between the signals frcxn said radio circuit 
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and known data, a searcher circuit for selecting a delay profile 
exhibiting a large correlation value frcxn the plurality of delay 
profiles obtained by said delay profile circuits, and outputting a 
signal on which a despreading timing is based, a plurality of timing 
circuits for outputting pulse signals representing correlation timings 
in said delay profile circuits on the basis of the signal from said 
searcher circuit, a CPU for controlling operations of said delay 
profile circuits and said timing circuits, and an operation clock 
generating cirxDuit for generating and outputting operation clocks for 
operating said delay profile circuits and said timing circuits, 

v?herein when a largest correlation value of the delay profile is 
smaller than a pr^etermined threshold, a stop request signal for 
stopping operation of said delay profile circuit that generated the 
delay profile is output from said searcher circuit to said CPU, and 

said CPU performs control to stop operation of at least one of 
said delay profile circuit and said timing circuit corresponding 
thereto upon receiving the stop request signal. 

[Claim 10] A radio cosnnunication apparatus in a CDMA ccximunication 
syston according to claim 9, vdierein v*ien a predetermined period of 
time has elapsed after said searcher circuit outputs the stop request 
signal, said searcher circuit stops outputting the stop request signal. 
[Claim 11] A radio communication apparatus in a CDMA cannunication 
system according to claim 9 or 10, vdierein operation of at least one of 
said delay profile circuit and said timing circuit is stopped by 
stopping supplying an operation clock to at least one of said delay 
profile circuit and said timing circuit. 

[Claim 12] A radio conmunication apparatus in a CDMA communication 
system according to claim 9 or 10, wtierein operation of at least one of 
said delay profile circuit and said timing circuit is stopped by 
stopping supplying power to at least one of said delay profile circuit 
and said timing circuit. 

[Claim 13] A power consumption control method for a radio 
ccxnmunication apparatus vfeLch is used in a CDMA ccmmunication system 
and has a plurality of delay profile circuits for generating delay 
profiles by calculating correlations between a reception signal and 
known data at a plurality of timings, comprising: 
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the oonparison step of ccxtparing a largest cx)rrelation value of 
the delay profile with a predetermined threshold; and 

the stop step of stopping operation of said delay profile circuit 
on the basis of the comparison result obtained in the conparison step. 
[Claim 14] A power consumption control method for a radio 
coiTitiunication apparatus \^4iich is used in a CDMA ccxnmunication systan 
accormng to claiin 13, v*ierein the stop step corprises stopping 
operation of said delay profile circuit v*ien the largest correlation 
value is smaller than the predetermined threshold. 

[Claim 15] A power consiirrption control method for a radio 
cortinunication apparatus v*iich is used in a CDMA coirinunication syst^ 
accorxaing to claim 13 or 14, further conprising: 

the step of detecting v^iether a predetermined period of time 
elapses vdiile operation of said delay profile circuit is stopped in the 
stop step; and 

the step of resuming the operation of said delay profile circuit 
when a lapse of the predetermined period of time is detected in the 
detection step. 

[Claim 16] A power consunption control method for a radio 
cannanication apparatus v^iich is used in a CDMA ccninunication syston 
and has a plurality of delay profile circuits for generating delay 
profiles by calculating correlations between a reception signal and 
known data at a plurality of timings and timing circuits prepared for 
the respective delay profile circuits to generate correlation timings 
therein, comprising: 

the comparison step of comparing a largest correlation value of 
the delay profile with a predetermined threshold; and 

the stop step of stopping operation of said delay profile circuit 
on the basis of the comparison result obtained in the comparison step. 
[Claim 17] A power consuirption control method for a radio 
comnnunication apparatus which is used in a CDMA communication system 
and has a plurality of delay profile circuits for generating delay 
profiles by calculating correlations between a reception signal and 
known data at a plurality of timings and timing circuits prepared for 
the respective delay profile circuits to generate correlation timings 
therein , coirprising : 



Japanese Patent Application No. 11-191287 



the conparisori step of cxxrparing a largest corx-elation value of 
the delay profile with a predetermined threshold; 

the stop step of stopping operation of said delay profile circuit 
on the basis of the conparison result obtained in the conparison step; 
and 

the stop step of stopping operation of said tiining circuit on the 
basis of the conparison result obtained in the ccxrparison step. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The present invention relates to a radio corrmunication apparatus 
and a power consunption control method therefor and, more particularly, 
to a radio ccnntunication apparatus used as a mobile station in a mobile 
coninunication system and used in a CDMA comnnunication system to receive 
signals from a pliurality of CDMA transmitters as in handover operation, 
and a power consunption control method therefor. 
[0002] 

[Prior Arts] 

Recently, mobile communication syst^ns such as a systen using 
portable telephones have become widespread. One of the communication 
schemes used by such mobile comnunication systOTis is CDMA (Code 
Division Multiple Access) . 
[0003] 

According to CDMA, on the transmitting side, data is spread by 
using one of predetermined spreading codes v*iich differ depending on 
the data to be transmitted, and the spread data is transmitted. Qn the 
receiving side, the data is obtained by spreading (so-called 
despreading) the reception signal by losing a spreading code identical 
to the one used on the transmitting side (to be precise, a code conplex 
conjugate to the spreading code on the transmitting side) . In such 
ccxrmunication based on CDMA, the peak correlation value of a signal 
received on the receiving side is found out by shifting the despreading 
timing, thereby regenerating the signal transmitted from the 
transmitting side. 
[0004] 

Owing to dCTiands for high portability and the like, mobile 
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stations in a mobile camiunication syst^i using portable telephones or 
the like are required to be smaller and lighter and to be used for a 
long period of time. For this reason, built-in batteries for driving 
mobile stations are also reduced in size. In order to allow mobile 
stations to operate on such coarpact batteries for a long period of time, 
it is iirportant to ireduce the power consumption of the mobile stations. 
[0005] 

The CDMA receiver disclosed in J^)anese Unexamined Patent 
Publication No. 9-200177 is as an example of a technique of reducing 
the power consumption of a CDMA receiver. This COVIA receiver is 
designed to reduce the power consumption of a correlation filter for 
despreading a reception signal. 
[0006] 

Fig. 15 is a block diagram showing a correlation filter used in 
the CDMA receiver disclosed in Japanese Unexamined Patent Publication 
No. 9-200177. 
[0007] 

As shown in Fig. 15, this correlation filter is comprised of a 
delay circuit 51, weighting/ccmbining circuit 52,' timing control 
circuit 53, and switch element 54. 
[0008] 

The delay clixurLt 51 is used to delay an input signal. When an 
input signal is a digital signal, the delay circuit 51 is formed by, 
for example, a shift register. When an input signal is analog signal, 
the delay circuit 51 is formed by, for example, a delay line or analog 
shift register. 
[0009] 

The weighting/combining circuit 52 is prepared in correspondence 
with tap outputs TPl to TPn and ccxrprised of a plixrality of weighting 
circuits for multiplying the tap outputs TPl to TPn by wei^ting 
factors Wl to Wn and a ccxnbining circuit for ccxnbining output signals 
frxxn the respective weighting circuits and outputting the resultant 
signal. 
[0010] 

The timing control circuit 53 controls the operation of the 
switch elonent 54 on the basis of a correlation output signal obtained 
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frcxn the weightliig/conblnixig circuit 52. The switch element 54 is kept 
closed for a predetermined period of tine in accordance with a control 
signal frtxn the timing control circuit 53 so as to apply a power supply 
voltage frxxn a power supply 55 to the weight ing/ccxtibining circuit 52. 
[0011] 

The weighting/cornbining operation of the weighting/combining 
cirx^uit 52 Is equivalent to detecting the correlations between the 
input signal and weighting factors Wl to Vfti. In the CDMA receiver 
disclosed in Japanese Unexamined Patent Publication No. 9-200177, since 
the correlation results do not exhibit peaks in all parts of the input 
signal, the supply of power to the weighting/cornbining circuit 52 is 
stopped during periods corresponding to parts other than the parts in 
v*iich the correlation results esdiibit peaks , thereby reducing power 
consurnption . 
[0012] 

[Problems to be solved by the Invention] 

In the CDMA mobile ccmnunication system, v*ien a mobile station 
moves frx^ the cell covered by a given base station to the cell covered 
by another base station, the mobile station performs a tiandover, i.e., 
switching to another base station from which signals are to be received, 
after a period of time during which signals frcxn two base stations are 
received. 
[0013] 

For exanple, in this handover operation, the mobile station must 
receive signals from a plurality of base stations and doriodulate the 
signals. This increases power consumption. 
[0014] 

According to a conventional technique like the CDMA receiver 
disclosed in Japanese Unexamined Patent Publication No. 9-200177, 
however, no consideration is given to a reduction in power consunption 
in handover operation, and hence a large amount of power is still 
consumed in liandover operation. 
[0015] 

In the conventional technique , no consideration is given to a 
reduction in power consurrption in an arrangement in vfeLch a ODMA 
receiver receives signals frxxn a plurality of CDMA transmitters, i.e.. 
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a site diversity arrangeinent or the like, in addition to a reduction in 

power consunption in handover operation. 

[0016] 

The present invention has been made in cx)nsideration of the above 
point, and an object of the present invention is to provide a radio 
COTinunication apparatus , vdiich can reduce its power consurrption v^ien 
receiving signals frxxn a plurality of CDMA transmitters as in handover 
operation, and a power consurrption control method for the radio 
apparatus . 
[0017] 

[Means for Solving the Problens] 

In order to achieve the above object, according to the present 
invention, there is provided a radio ccxtinunication apparatus in a CDMA 
comnunication system v^dh has a plurality of delay profile circuits 
for generating delay profiles by calculating correlations between a 
reception signal and known data at a plurality of timings, and timing 
circuits which are respectively prepared for said delay profile 
cirx::uits and generate correlation timings in said delay profile 
cirxxiits, wherein operation of at least one of said delay profile 
cixx::aiit v^ch generated the delay profile and said timing circuit for 
generating a correlation timing in said delay profile circuit is 
Stopped in accorxlance with a correlation value of the delay profile. 
[0018] 

In a radio coimrunication apparatus in a CDMA carrnanication system 
accorxlLng to claim 1 of the present invention, said plurality of delay 
profile circuits are used to siirtoltaneously receive signals from a 
plurality of CDMA transmitters, and operation of at least one of said 
delay profile circuit v*iich generated the delay profile and said timing 
circuit for generating a correlation timing in said delay profile 
circuit is stopped in accordance with a correlation value of the delay 
profile during handover operation of switching from one of said 
plurality of CDMA transmitters to another CDMA transmitter. 
[0019] 

In a radio ccxmiunication apparatus in a CDMA communication system 
according to claim 1 or 2 of the present invention, \\h.en a largest 
correlation value of the delay profile is smaller than a predetermined 
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threshold, operation of at least one of said delay profile circaiit 
v^iich generated the delay profile and said timing circuit for 
generating a correlation timing in said delay profile circuit is 
stopped. 
[0020] 

In a radio ccxtmunication apparatus in a CDMA conrnmication system 
according to claim 1 or 2 of the present invention, v*ien the nurriber of 
delay profile circuits is represented by N (N is a natural nurtiber 
satisfying 2 < N) , and larigest correlation values of delay profiles 
respectively generated by said plurality of delay profile circuits are 
represented by Pb(N) , Pb(N-l),..-, Pb(l) in decreasing order of values, 
I operation of at least one of said delay profile circuit vfcLch generated 

a delay profile exhibiting a largest correlation value Pb(i) and said 
timing circuit for generating a correlation timing in said delay 
profile cirx::uit is stopped if (Pb(N) - Pb{i)) (i is a natural number 
satisfying 1' ^ i < N) is lajrger than a predetermined threshold. 
[0021] 

In a radio communication apparatus in a CDMA comnunication system 
according to claim 1 or 2 of the present invention, \ft*ien the number of 
delay profile circuits is represented by N (N is a natural number 
satisfying 2 < N) , and largest correlation values of delay profiles 
respectively generated by said plurality of delay profile circuits are 
represented by Pb(N) , Pb(N-l),..., Pb(l) in decreasing order of values, 
operation of at least one of said delay profile circuit vdiich generated 
^ a delay profile exhibiting a largest correlation value Pb{i-1) - (Pb(l) 

and said timing circuit for generating a correlation timing in said 
delay profile circuit is stopped if (Pb(N) - Pb(i)) (i is a natural 
number satisfying 1 ^ i < N) is larger than a predetermined threshold. 
[0022] 

In a radio coinnunication apparatus in a CDMA conmunication system 
accorxiing to any one of claims 1 to 5 of the present invention, a 
predetermined period of time during v*iich operation of said delay 
profile circuit is stopped is a natural nurriber multiple of a length of 
a radio frame of a reception signal. 
[0023] 

In a radio communication apparatus in a CDMA COTntunication system 
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accx)rxiLng to any one of claims 1 to 6 of the present invention , 
operation of at least one of said delay profile circuit and said timing 
circuit is stopped by stopping supplying an operation clock to at least 
one of said delay profile circuit and said timing circuit. 
[0024] 

In a radio ccxnnunication apparatus in a CDMA ccxrinunication system 
according to any one of claims 1 to 6 of the present invention, 
operation of at least one of said delay profile circuit and said timing 
cirxxiit is stopped by stopping supplying power to at least one of said 
delay profile circuit and said timing circuit. 
[0025] 

AccorxlLng to the present invention, there is provided a radio 
ccxmumication apparatus used in a CDSAh coimiunication system, corprising 
an antenna for receiving signals from base stations, a radio circuit 
for performing quadratirre detection and modulation with respect to the 
signals received through said antenna, a plurality of delay profile 
ciix^uits for obtaining delay profiles by calculating correlations 
between the signals ±rom said radio circuit and known data, a searcher 
cirxrarLt for selecting a delay profile esdiibiting a large correlation 
value from the plurality of delay profiles obtained by said delay 
profile ciLxruits, and outputting a signal on vtoLch a despreading timing 
is based, a plurality of timing circuits for outputting pulse signals 
representing correlation timings in said delay profile circuits on the 
basis of the signal from said searcher circuit, a CPU for controlling 
operations of said delay profile circuits' and said timing circuits, and 
an operation clock generating circuit for generating and outputting 
operation clocks for operating said delay profile circuits and said 
timing cirxruits, vAierein when a largest correlation value of the delay 
profile is smaller than a predetermined threshold, a stop request 
signal for stopping operation of said delay profile circuit that 
generated the delay profile is output from said searcher circuit to 
said CPU, and said CPU performs control to stop operation of at least 
one of said delay profile circuit and said timing circuit corresponding 
thereto upon receiving the stop request signal. 
[0026] 

In a radio coinnunication apparatus in a CDMA communication system 
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accorxlLng to claim 9 of the present invention, v^en a predetermined 
period of time has elapsed after said searcher circuit outputs the stop 
request signal, said searcher circuit stops outputting the stop request 
signal. 
[0027] 

In a radio coinnunication apparatus in a CDMA conrnunication system 
according to claim 9 or 10 of the present invention, operation of at 
least one of said delay profile circuit and said timing circuit is 
stopped by stopping supplying an operation clock to at least one of 
said delay profile circuit and said timing circuit. 
[0028] 

In a radio ccxmiunication apparatus in a CDMA ccxnnunication system 
according to claim 9 or 10 of the present invention, operation of at 
least one of said delay profile circuit and said timing circuit is 
stopped by stopping supplying power to at least one of said delay 
profile circuit and said timing circuit. 
[0029] 

[Mode of Carrying Out the Invention] 

A few exennpli±ied modes of the present invention will be 
described below with reference to the accoirpanying drawings. 
[0030] 

In the ex^rplified mode described below, the present invention is 
applied to a mobile station in a CDMA mobile communication syst^i. The 
following exenplified mode ex^rpl i f ies the case vAierein power 
consurrption is reduced in handover operation. 
[0031] 

Fig. 1 is a block diagram schanatically showing an exanple of a 
CDMA mobile communication system to v^ch a mobile station according to 
the present invention is applied. 
[0032] 

AIM (Asynchronous Transfer Mode) coninunication techniques and the 
like have been applied to base stations, base station control equipment, 
and switching stations constituting the network side of a mobile 
ccxnnunication syston in consideration of the diversification (trends 
toward multimedia) of services provided by the mobile ccximunication 
systOTi and the efficient use (statistical multiplexing) of transmission 
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paths that connect the respective base stations, base station equipffnent, 

and switching stations. 

[0033] 

A mobile station 1 comnnunicates with another mobile station, a 
terminal apparatus connected to another network, or the like throu^ 
the mobile communication system. The mobile station 1 can perform 
various types of comnunications , e.g., speech comnnunication and data 
comnnunication . 
[0034] 

Transmission data from the mobile station 1 is transmitted as 
camTLinication data to a base station 2 by radio ccmnunication . The 
base station 2 performs various processes for the cofrmunication data 
received from the mobile station 1 or other mobile stations, e.g., 
assOTibling the data into ATM cells, and transmits the resultant data to 
base station equipment 3. 
[0035] 

In this manner, base stations transmit information in the form of 
ATM cells within the network regardless of whether the ccmnunication 
data in a radio zone is speech data, image data, or data in other forms. 
This makes it possible to easily cope with multimedia cortmunication 
forms. 
[0036] 

The base station control equipment 3 routes the ATM cells 
received frcm the base station 2 in units of users, and transmits thou 
to switching stations 4 or other subordinate base stations. The 
switching station 4 routes the ATM cells received from the base station 
control equipment 3 in units of users, and transmits them to other 
switching stations or a barrier station 5. 
[0037] 

In such ATM cell transmission, ATM cells may be made to flow in a 
transmission path upon generation of the ATM cells. This obviates the 
necessity to prepare a transmission path for each predetermined channel 
in a conventional systOTi. Therefore, a statistical multiplexing effect 
can be obtained, and transmission paths can be efficiently used. Note 
that the barrier station 5 is used to relay data to another network. 
[0038] 
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In transmitting data fram the network side to the mobile station 
1, the base station 2 performs primary modulation such as QPSK, then 
performs spread spectrum modulation as secondary modulation, and 
transmits the resultant data. A demodulation circuit of this 
exennplified mode can be applied to, for exanple, the mobile station 1. 
The mobile station 1 uses this demodulation circuit to demodulate a 
reception signal from the base station 2 by despreading it, thereby 
regenerating the data frcxn the network side. 
[0039] 

Fig. 2 is a block diagram showing a ccrannunication environment for 
the CDMA mobile cannunication syst^i to v^ch the mobile station 1 
shown in Fig. 1 is applied. 
[0040] 

The CDMA mobile comnunication system shown in Fig. 2 uses the 
cellular sdhCTie. In this system, the range covered by a base station 
2a is a cell 6a, the range covered by a base station 2b is a cell 6b, 
and the range "covered by a base station 2c is a cell 6c. 
[0041] 

Assume that the mobile station 1 currently exists in the cell 6a 
and is moving in the direction indicated by the arrow in Fig. 2. At 
this time, the mobile station 1 ccmrnianicates with only the base station 
2a at first, and then performs handover upon detection of a decrease in 
the strength of a signal from the base station 2a. In this handover, 
the mobile station 1 simultaneously receives signals frcxn base stations 
other than the base station 2a as well as the signal frcxn the base 
station 2a, and finds out a base station from v*iiGh the strongest 
signal can be received, thereby switching to the base station for the 
subsequent comnnunication. 
[0042] 

As described above, the mobile station 1 must simultaneously 
receive signals from a plurality of base stations in handover operation. 
The signals frxxn the respective base stations are transmitted after 
being spread by different spreading codes . In order to allow the 
mobile station 1 to simultaneously receive the signals fron the base 
stations, therefore, circuits for finding out the timings of 
despreading the reception signals must be prepared by the number of 



13 



Japanese Patent Application No. 11-191287 



base stations frtxn \f\*iich signals are to be simaltaneously received. 
[0043] 

Fig. 3 is a block diagram showing a mobile station according to 
the first exertplified mode of the present invention. 
[0044] 

This exCTfplif led mode includes an antenna 7 for receiving signals 
frxDm base stations, a radio circuit 8 for perfonning quadrature 
detection and modulation with respect to the signals received through 
the antenna 7, a delay profile circuit 9 for obtaining delay profiles 
by calculating the correlations between the signals from the radio 
circuit 8 and known data, a searcher circuit 10 for selecting one of 
the plurality of delay profiles obtained by the delay profile circuit 9 
which ejdiibits a high correlation value and outputting a signal on 
\K^ch a despreading timing is based, a timing circuit 11 for outputting 
a pulse signal representing the correlation timing in the delay profile 
circuit 9 on the basis of the signal from the searcher circuit 10, a 
CPU 12 for controlling the operations of the delay profile circuit 9 
and timing circuit 11, and an operation clock generating circuit 13 for 
generating and outputting operation clocks for operating the delay 
profile circuit 9 and timing circuit 11 . The operation clock 
generating cirouit 13 generates and outputs, for example, a clock 
signal having a frequency of 16.384 MHz. 
[0045] 

As described above, a mobile station must siitiultaneously receive 
signals frxixn a plurality of base stations in handover operation. In 
the case shown in Fig. 3, therefore, the delay profile circuit 9, 
searcher circuit 10, and timing circuit 11 are prepared for each base 
station. 
[0046] 

The delay profile circuit 9 is comprised of a first base station 
delay profile circuit 9a, second base station delay profile circuit 9b, 
and third base station delay profile circuit 9c which are prepared for 
the respective base stations from v*rLch signals are simultaneously 
received. 
[0047] 

The searcher circuit 10 is comprised of a first base station 
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searcher clrxzniit 10a, second base station searcher clxcuit 10b, and 
third base station searxdier circuit 10c wtiicih are prepared for the 
respective base stations from v^ch signals are sojnnultaneoiasly received. 
[0048] 

The timing circuit 11 is comprised of a first base station timing 
circuit 11a, second base station timing circuit lib, and third base 
station timing cirorLt 11c v^Aiich are prepared for the respective base 
stations from v^ch signals are simultaneously received. 
[0049] 

Note that the searcher ciD::uit 10 may be formed by a DSP, and its 
processing may be implemented by software. In this case, one DSP can 
perform processing associated with a plurality of base stations. 
[0050] 

Fig. 4 is a view showing an exarrple of the format of a reception 
signal vAiich is transmitted from the base station 2 in Fig. 1 and 
received by the mobile station 1. 
[0051] 

As shown in Fig. 4, a 10 -ms long radio frames are continuously 
transmitted ±rom the base station 2. One radio frame is constituted by 
16 slots. One slot is constituted by 10 symbols. 10 symbols 
constituting one slot include four pilot symbols and six information 
data symbols. 
[0052] 

A pilot symbol is ]aiown data predetermined by the ccmnunication 
systCTi. The delay profile cirxmrLt 9 shown in Fig. 3 calculates a delay 
profile by using this known data. An information data symbol is actual 
data to be actually transmitted/received in comnunication between 
terminals. 
[0053] 

As described above, the delay profile circuit 9 is configured for 
each base station and divided into the first base station delay profile 
circuit 9a, second base station delay profile circuit 9b, and third 
base station delay profile circuit 9c. Data transmitted frcxn the 
respective base stations are spread by different spreading codes. The 
respective base station delay profile circuits 9a, 9b, and 9c despread 
the signals by despreading codes allocated to the respective base 
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stations, thereby obtaining only the signals from the respective base 

stations - 

[0054] 

Since the first base station delay profile circuit 9a, second 
base station delay profile ciroiit 9b, and third base station delay 
profile circuit 9c in the delay profile cirxixiit 9 shown in Fig. 3 have 
the same internal arrangement, the first base station delay profile 
clrx:uit 9a will be described below as a representative. 
[0055] 

Likewise , since the first base station searcher circuit 10a, 
second base station searx^her circuit 10b, and third base station 
searcher circuit 10c in the searcher circuit 10 shown in Fig. 3 have 
the same internal arranganent , the first base station searcher circuit 
10a will be described below as a representative. Since the first base 
station timing circuit 11a, second base station timing circuit lib, and 
third base station timing circuit 11c in the timing circuit 11 shown in 
Fig. 3 have the same internal arrangement, the first base station 
timing circuit 11a will be described below as a representative. 
[0056] 

Fig. 5 is a block diagram showing the internal arrangonent of the 
first base station delay profile circuit 9a in Fig. 3. 
[0057] 

The first base station delay profile circuit 9a includes a CPU 
interface section 15 serving as an interface for receiving a delay 
profile cirx:aiit control signal fron the CPU 12 in Fig. 4, a cOTputing 
section 16 for performing a coamputation for obtaining a delay profile, 
a RAM control circaait 17 for controlling read/write with respect to an 
external DPRAM 19, and a switch section 18 for performing switcihing 
operation to supply operation clocks or stop supplying them. The CPU 
interface section 15, ccxnputing section 16, and RAM control circuit 17 
operate upon receiving operation clocks. The coirputing section 16 and 
RAM control cirx:uit 17 stop operating vdien the supply of operation 
clocks is stopped. During this operation stop period, they consume 
almost no power. The switch section 18 is normally closed to supply 
operation clocks to the conputing section 16 and RAM control circuit 17 
as well as the CPU interface section 15. 
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[0058] 

The DPRAM 19 is a bidirectional RAM, v^dh allows read/write 
operation in two directions, i.e., from the delay profile cirxznjit 9 
side and the searxdier circuit 10 side. The delay profile cirx:arLt 9 and 
searcher circuit 10 exchange data through the DPRAM 19. More 
specifically, the delay profiles generated by the delay profile circuit 
9 are written in the DPRAM 19, and the searcher circuit 10 reads out 
the delay prx?files frcxn the DPRAM 19. 
[0059] 

A total of three DPRAMs, each identical to the DPRAM 19, may be 
prepared for the first base station delay profile circuit 9a, second 
base station delay profile circuit 9b, and third base station delay 
profile circuit 9c, or only one DPRAM may be prepared for the delay 
profile circuit 9. 
[0060] 

Fig. 6 is a block diagram showing the internal arrangement of the 
ccxtputing section 16 in the first base station delay profile circuit 9a 
in Fig. 5. 
[0061] 

The coirputing section 16 is coitprised of a correlation processing 
section 21 for calculating the correlations between a reception signal 
frxixn the first base station and known data, a power value calculating 
section 22 for converting the correlation results obtained by the 
correlation processing section 21 into power values, a power value 
adding section 23 for adding the outputs from the power value 
calculating section 22, and an average value calculating section 24 for 
obtaining the average of addition resxiLts corresponding to a plurality 
of slots of the reception signal and outputting the average as a delay 
profile . 
[0062] 

Referring to Fig. 5, the confuting section 16 performs control 
such as addressing for write/read operation with respect to the DPRAM 
19 throu^ the RAM control circuit 17. Fig. 6 shows the flow of data, 
and hence does not show the RAM control circuit 17. 
[0063] 

The operation of the first base station delay profile circuit 9a 
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will be described below with reference to Figs. 5 and 6. 
[0064] 

A reception signal trom the radio circuit 8 in Fig. 3 and a delay 
profile circuit timing signal frcxn the first base station timing 
circuit 11a in Fig. 9 are input to the confuting section 16 of the 
first base station delay profile circuit 9a in Fig. 5. 
[0065] 

The correlation processing section 21 of the computing section 16 
in Fig. 6 receives a spreading code for the corresponding base station 
and known data (e.g. , a pilot symbol) frcxn the CPU 12 in Fig. 3 through 
the CPU interface section 15, and despreads the reception signal by 
using the spreading code. The correlation processing section 21 also 
obtains the correlations between the reception signal and the known 
data upon despreading the reception signal at the timing indicated by 
the delay profile circuit timing signal. 
[0066] 

Fig. 7 is a view for explaining the processing for obtaining 
correlations in the correlation processing section 21 in Fig. 6. 
[0067] 

First of all, the correlation processing section 21 despreads the 
reception signal by using the despreading code obtained throu^ the CPU 
interface section 15. The reception signal shown in Fig. 7 is a signal 
obtained by despreading. 
[0068] 

As shown in Fig. 7, the correlation processing section 21 then 
loads the reception signal at the timing indicated by the delay profile 
ciraoit timing signal, and obtains the correlations between the loaded 
data and the laiown data. 
[0069] 

In obtaining the correlations, the correlation processing section 
21 obtains a plurality of correlation results vdnile shifting gradua3_ly 
shifting the position of the loiown data relative to the loaded data 
(shifting the correlation detection timing). In the case shown in 
Fig. 7, a total of 512 correlation results are obtained by shifting the 
relative position 61 ns at a time. This correlation detection timing 
shift width, 61 ns, is the pulse period of a 16.384-MH2 clock generated 
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by the operation clock generating cixcuit 13 in Fig. 3. As is obvioiis, 

however, the present invention is not limited to this. 

[0070] 

The correlation results obtained in this manner are transferred 
to the power value calculating section 22 and subsequent blocks shown 
in Fig. 6. Subsequently, the power value calculating section 22 
converts the correlation results obtained by the correlation processing 
section 21 into power values. The power value adding section 23 adds 
the outputs from the power value calculating section 22. The average 
value calculating section 24 obtains the average of addition results 
corresponding to a plurality of slots of the reception signal and 
outputting the average as a delay profile. 
[0071] 

The power value adding section 23 uses the DPRAM 19 to 
tertporarily store the data obtained by addition processing. The 
average value calculating section 24 writes the obtained delay profiles 
in the DPRAM 19 to output the delay profile. As a consequence, 512 
delay profiles with different correlation detection timings are written 
in the DPRAM 19. The searcher cixcuit 10 in Fig. 3 obtains the delay 
profiles as correlation results tlirough the DPRAM 19. 
[0072] 

Fig. 8 is a block diagram showing the internal arrangement of the 
first base station searcher circuit 10a shown in Fig. 3. 
[0073] 

The first base station searcher circuit 10a is comprised of a 
correlation value detection ciricuit 26 for finding out a delay profile 
exhibiting the largest correlation value fran a plurality of delay 
profiles with different correlation detection timings v*iic±i are 
obtained by the first base station delay profile cixcuit 9a, and 
outputting a stop request signal by performing processing (to be 
described later) with respect to the correlation value, a timing 
control cixcuit 27 for outputting a timing correction signal for 
correcting the correlation detection timing in the first base station 
delay profile cixcuit 9a on the basis of the correlation detection 
timing of the delay profile exhibiting the largest correlation value 
which is found out t>y the correlation value detection circuit 26, and 
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also outputting a desprBadmg timing signal representing the timing of 
despreading the reception signal, and a RAM 28 in which a threshold 
used for the processing of outputting a stop request signal in the 
correlation value detection circuit 26 is stored. 
[0074] 

In the first base station searcher circuit 10a shown in Fig. 8, 
first of all, the correlation value detection circuit 26 reads out 512 
delay profiles with different correlation detection timings frcxn the 
DPRAM 19 , searches out a delay profile exhibiting the largest 
correlation value, i.e., the peak correction value, and notifies the 
timing control circuit 27 of it. 
[0075] 

The processing of outputting a stop request signal in the 
correlation value detection circuit 26 will be described later. 
[0076] 

The timing control cirouit 27 outputs a timing correction signal 
for correcting the correlation detection timing in the first base 
station delay profile circruit 9a on the basis of the correlation 
detection timing of the delay profile esdiibiting the largest 
correlation value which is found out by the correlation value detection 
circuit 26, and outputs a despreading timing signal representing the 
timing of despreading the reception signal in a finger (not shown) . 
[0077] 

The timing correction signal and despreading timing signal output 
fran the timing control circuit 27 in the first base station searcher 
circuit 10a will be described below. 
[0078] 

As shown in Fig. 7, each of the base station delay profile 
circuits 9a, 9b, and 9c in the delay profile circuit 9 obtains 512 
delay profiles with different correlation detection timings. If, 
therefore, known data inserted in a reception signal is located outside 
the 512 delay profiles, a correct despreading position cannot be found 
out. 
[0079] 

In order to solve this problOTi, the timing control circuit 27 
outputs a timing correction signal for corxecting a delay profile 
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circuit timing signal such that an almost middle delay profile of the 
512 delay profiles in Fig. 7 exhibits the largest correlation value. 
[0080] 

The despreading timing signal output from the timing control 
circuit 27 is used to notify a finger (not shown) of the timing of 
despreading the reception signal. Therefore, with a data format in 
which known data, i.e., pilot symbols, are located in the head portion 
of each slot as shown in Fig. 4, a despreading timing signal is output 
at the correlation detection timing of one of the 512 delay profiles in 
Fig. 7 which exhibits the largest correlation value. 
[0081] 

The timing correction signal and despreading timing signal output 
trom the timing control circuit 27 in the first base station searcher 
circuit 10a are input to the first base station timing circuit 11a in 
Fig. 9. 
[0082] 

Fig. 9 is a block diagram showing the internal arrangonent of the 
first base station timing circuit 11a in Fig. 3. 
[0083] 

The first base station timing circuit 11a is comprised of a CPU 
interface section 30 serving as an interface for receiving a timing 
circruit control signal from the CPU 12 in Fig. 3, a count section 31 
for counting up on the basis of a counter on/off signal from the CPU 
interface section 30 and a timing correction signal from the first base 
station searcher cirx:^t 10a, and outputting timing data having a 
period of 10 ms, a ccxiparing section 32 for ccwrparing the timing data 
output form the count section 31 with the despreading timing signal 
fraxi the first base station searcher circuit 10a and outputting timing 
data indicating the coincidence therebetween, a signal generating 
section 33 for generating a pulse signal on the basis of the timing 
data output from the count section 31 to output it as a delay profile 
circuit timing signal, and generating a pulse signal on the basis of 
the timing data output from the corrparlng section 32 to output it as a 
finger timing signal, and a switch section 34 for performing switching 
operation to supply operation clocks or stop supplying them. The CPU 
interface section 30, count section 31, ccxrparlng section 32, and 
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signal generating section 33 operate upon receiving operation clocks. 
Ttie count section 31, conparing section 32, and signal generating 
section 33 stop operating vdien the supply of operation clocks is 
stopped. During tliis operation stop period, they consume almost no 
power. The switch section 34 is normally closed to supply operation 
clocks to the coimt section 31, carparing section 32, and signal 
generating section 33 as well as the CPU interface section 30. 
[0084] 

In the first base station timing circuit 11a, the count section 
31 counts a period of 10 ms and outputs it by counting up in accordance 
with a coimter on/off signal obtained through the CPU interface section 
30, thereby generating a signal having a period corresponding to the 
length of the radio frame shown in Fig. 4. 
[0085] 

The count section 31 is reset by a timing correction signal fran 
the timing control circuit 27 in Fig. 8. As a resxilt, a signal having 
a period corresponding to the length of the radio frame is generated at 
the timing of the timing correction signal. 
[0086] 

The signal from the count section 31 is input to the signal 
generating section 33. The signal generating section 33 generates a 
pulse signal at the period of the signal from the coimt section 31, and 
outputs it as a delay profile circuit timing signal. 
[0087] 

The signal from the count section 31 is also input to the 
corparing section 32. The conparing section 32 coirpares the signal 
input from the count section 31 with the despreading timing signal from 
the timing control circuit 27 in Fig. 8, and outputs a coincidence 
signal when they coincide with each other. This coincidence signal is 
input to the signal generating section 33. The signal generating 
section 33 generates a pulse signal at the period of the coincidence 
signal from the coirparing section 32, and outputs it as a finger timing 
signal. This finger timing signal is input to the finger (not shown) 
to be used as a despreading timing in the finger. 
[0088] 

Fig. 10 is a flow chart showing the processing of outputting a 
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stop request signal from the correlation value detection cixcuit 26 in 

Fig. 8 in the first exemplified mode of the present invention. 

[0089] 

First of all, the correlation value detection circuit 26 in 
Fig. 8 reads out 512 delay profiles with different correlation 
detection timings frcxn the DPRAM 19 (step A-1), and searches the delay 
profiles for a delay profile exhibiting the largest coarrelation value, 
i.e., the peak correlation value (step A-2). 
[0090] 

The largest correlation value is compared with the threshold 
stored in advance in the RAM 28 in the first base station searcher 
circuit 10a (step A-3)- If the largest value is smaller than the 
threshold, as shown in Fig. 11, a stop request signal is output (step 
A-4). 
[0091] 

Upon receiving this stop request signal, the CPU 12 in Fig. 3 
outputs the corresponding information over a delay profile cixcuit 
control signal- Upon receiving this delay profile circuit control 
signal, the CPU interface section 15 in the first base station delay 
profile circuit 9a in Fig. 5 opens the switch section 18 to stop the 
supply of operation clocks to the computing section 16 and RAM control 
cirxjuit 17 . The ccxiputing section 16 and RAM control circuit 17 stop 
operating v^en the supply of operation clocks is stopped- This makes 
it possible to reduce power consxjrrption. 
[0092] 

Upon receiving the stop request signal, the CPU 12 outputs the 
corresponding information over a timing circuit control signal. Upon 
receiving this timing circuit control signal, the CPU interface section 
30 in the first base station timing circuit 11a in Fig. 9 opens the 
switch section 34 to stop the supply of operation clocks to the count 
section 31 , comparing section 32 , and signal generating section 33 . 
The count section 31, comparing section 32, and signal generating 
section 33 stop operating when the supply of operation clocks is 
stopped. This makes it possible to reduce power consurrption. 
[0093] 

Fig .12 is a flow chart showing the processing of restoring 
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operation v^en a stop request signal is output frcxn the correlation 
value detection cirx::uit 26 in Fig. 8. The processing shown in Fig. 12 
is executed by the corxBlation value detection circuit 26 in Fig. 8. 
[0094] 

In step B-1, it is checked whether a stop request signal is 
currently output. If ^D in step B-1, the flow waits until a stop 
request signal is output. 
[0095] 

If YES in step B-1, the flow waits until a predetermined period 
of time elapses after the stop request signal is output (step B-2). 
When this predetermined period of time has elapsed, output ting the stop 
request signal is stopped (step B-3). 
[0096] 

The predetermined period of time in step B-2 is preferably a 
natural number multiple of the length of a radio frame. If the length 
of the radio frame is 10 ms, the predetermined period of time is 10 ms 
X n (n is a natural number) . 
[0097] 

When outputting the stop request signal to the CPU 12 in Fig. 3 
is stopped, the CPU 12 outputs the corresponding information over a 
delay profile circuit control signal. Upon receiving this delay 
profile circuit control signal, the CPU interface section 15 in the 
first base station delay profile circuit 9a in Fig. 5 closes the switch 
section 18 to resume sTj^plying operation clocks to the computing 
section 16 and RAM control circuit 17. 
[0098] 

In addition, when the stop request signal is stopped, the CPU 12 
outputs the corresponding information over a timing cirouit control 
signal. Upon receiving this timing circuit control signal, the CPU 
interface section 30 in the first base station timing cixcuit 11a in 
Fig. 9 closes the switch section 34 to resume supplying operation 
clocks to the count section 31, coitparing section 32, and the signal 
generating section 33 . 
[0099] 

The second exemplified mode of the present invention will be 
described next. Since the second exemplified mode has the same block: 
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axxangement as that of the first exorplified mode, the second 
exemplified mode will be descxibed with reference to Figs. 1 to 7, and 
a detailed description thereof will be emitted. In this exerrplified 
mode, a searcher cirxruit 10 in Fig. 3 is not configured to perform 
processing independently for each of a plurality of base stations fran 
which signals are simultaneously received but is configured to refer to 
the correlation values of delay profiles associated with a plurality of 
base stations. 
[0100] 

Fig. 13 is a flow chart showing the processing of outputtlng a 
stop request signal from a correlation value detection circuit 26 in 
Fig. 8 in the second exorplified mode of the present invention. 
[0101] 

The correlation value detection circuit 26 in Fig. 8 reads out 
512 delay profiles with different correlation detection timings, 
corresponding to each base station, from a DPRAM 19 (step C-1), and 
searches the delay profiles for a delay profile exhibiting the largest 
correlation value, i.e., the peak correlation value, for each base 
station ( step C- 2 ) . 
[0102] 

Of the largest correlation values obtained for the respective 
base stations, the largest value is represented by Pbl; the second 
largest value, Pb2, and the smallest value, Pb3 (step C-3) - The 
difference (Pbl - Pb2) between Pbl and Pb2 is then conpared with a 
threshold stored in advance in the RAM 28 (step C-4) . If (Pbl - Pb2) 
is larger than the threshold , stop request signals for the base 
stations coirresponding to Pb2 and Pb3 are output (step C-5). 
[0103] 

Upon receiving these stop request signals, a CPU 12 in Fig. 3 
outputs the corresponding information over delay profile circuit 
control signals, and stops supplying operation clocks to ccxrputing 
sections 16 and RAM control circuits 17 for the base stations 
corresponding to Pb2 and Pb3 by the same processing as that in the 
first exerrplified mode. The ccxrputing sections 16 and RAM control 
circuits 17 stop operating \^*ien the supply of operation clocks is 
stopped. This makes it possible to reduce power consunnption. 
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[0104] 

In addition, upon receiviiig the stop request signals, the CPU 12 
outputs the corxespondlng information over timing ciroiit control 
signals, and stops supplying operation clocks to count sections 31, 
ccxtparing sections 32, and signal generating sections 33 for the base 
stations corresponding to Pb2 and Pb3 by the same processing as that In 
the fixst exeirplified mode. The count sections 31, ccxrparing sections 
32, and signal generating sections 33 stop operating v*ien the supply of 
operation clocks is stopped. This makes it possible to reduce power 
consumption . 
[0105] 

If it is determined in step C-4 that (Pbl - Pb2) is equal to or 
smaller than the threshold, the difference {Pbl - Pb3) between Pbl and 
Pb3 is ccxrpared with the threshold stored in advance in the RAM 28. If 

(Pbl - Pb3) is larger than the threshold, a stop request signal for the 
base station corresponding to Pb3 is output (step C-7). 

[0106] 

Upon receiving this stop request signal, the CPU 12 in Fig. 3 
outputs the corresponding information over delay profile cirx::uit 
control signals, and stops supplying operation clocks to the ccxrputing 
section 16 and RAM control circuit 17 for the base station 
corresponding to Pb3 by the same processing ssjs that in the fixst 
exerrplified mode. The coiputing section 16 and RAM control circuit 17 
stop operating when the supply of operation clocks is stopped. This 
makes it possible to reduce power consumption. 
[0107] 

Upon receiving the stop request signal, the CPU 12 outputs the 
corresponding information over timing circuit control signals, and 
stops supplying operation clocks to the count section 31, ccxtparing 
section 32, and signal generating section 33 for the base station 
corresponding to Pb3 by the same processing as that in the flxst 
ex^tplified mode. The count section 31, ccxnparing section 32, and 
signal generating section 33 stop operating ^en the supply of 
operation clocks is stopped. This makes it possible to reduce power 
consuirption. 
[0108] 
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Since the processing of restoring operation when a stop request 
signal is output frxxn the correlation value detection circuit 26 in 
Fig. 8 in the second exemplified mode is the same as that shown in 
Fig. 12, a description thereof will be omitted. 
[0109] 

The third exOT5)lified mode of the present invention will be 
described next. Since the third exerrplified mode has the same block 
arrangement as that of the first exCTplified mode, the third 
exerrplified mode will be described with reference to Figs. 1 to 7, and 
a detailed description thereof will be cxnitted. In this ex^rplified 
mode, as in the second exarplified mode, a searcher clxcuit 10 in 
Fig. 3 is not configured to perform processing independently for each 
of a plurality of base stations frcxn which signals are simultaneously 
received but is configured to refer to the correlation values of delay 
profiles associated with a plinrality of base stations. 
[0110] 

Fig. 14 is a flow chart showing the processing of outputting a 
stop request signal frcxn a correlation value detection circuit 26 in 
Fig. 8 in the third exenplified mode of the present invention. 
[0111] 

The correlation value detection circuit 26 in Fig. 8 reads out 
512 delay profiles with different correlation detection timings, 
corresponding to each base station, tram a DPRAM 19 (step D-1), and 
searxdies the delay profiles for a delay profile exhibiting the largest 
correlation value, i.e., the peak correlation value, for each base 
station (step D-2). 
[0112] 

Of the largest correlation values obtained for the respective 
base stations, the largest value is represented by Pbl; the second 
largest value, Pb2, and the smallest value, Pb3 (step D-3). The 
difference (Pbl - Pb2) between Pbl and Pb2 is then ccxrpared with a 
threshold stored in advance in a RAM 28 (step p-4) . If (Pbl - Pb2) is 
larger than the threshold, stop request signals for the base stations 
corresponding to Pb2 and Pb3 are output (step D-5). 
[0113] 

Upon receiving these stop request signals, a CPU 12 in Fig. 3 
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outputs tne cxDrrespondljig irLformation over delay profile cixcuit 
contix^l signals, and stops supplying operation clocks to ccxrputing 
sections 16 and RAM control cirxmaits 17 for the base stations 
corresponding to Pb2 and Pb3 by the same processing as that in the 
first exeirplified mode. The conputing sections 16 and RAM control 
circuits 17 stop operating v*ien the supply of operation clocks is 
stopped. This makes it possible to reduce power consurrption. 
[0114] 

In addition, upon receiving the stop request signals, the CPU 12 
outputs the corresponding information over timing circuit control 
signals, and stops supplying operation clocks to count sections 31, 
ccxnparing sections 32, and signal generating section 33 for the base 
stations corresponding to Pb2 and Pb3 by the same processing as that in 
the first exemplified mode. The count sections 31, coirparing sections 
32, and signal generating sections 33 stop operating v*ien the supply of 
operation clocks is stopped. This makes it possible to reduce power 
consumption . 
[0115] 

If it is determined in step D-4 that (Pbl - Pb2) is equal to or 
smaller than the threshold, the difference (Pb2 - Pb3) between Pb2 and 
Pb3 is compared with the threshold stored in the RAM 28 (step D-6) . If 
(Pb2 - Pb3) is larger than the threshold, a stop request signal for the 
base station corresponding to Pb3 is output (step D-7) . 
[0116] 

Upon receiving this stop request signal, the CPU 12 in Fig. 3 
outputs the corresponding information over delay profile circuit 
control signals, and stops supplying operation clocks to the ccxtiputing 
section 16 and RAM control circuit 17 for the base station 
corresponding to Pb3 by the isame processing as tliat in the fir-st 
exemplified mode. The computing section 16 and RAM control circuit 17 
stop operating when the supply of operation clocks is stopped. This 
makes it possible to reduce power consunrption. 
[0117] 

Upon receiving the stop request signal, the CPU 12 outputs the 
corresponding information over timing circuit control signals, and 
stops supplying operation clocks to the count section 31, ccxnparing 
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section 32, and signal generating section 33 for the base station 
corresponding to Pb3. The coxmt section 31, ccxtparing section 32, and 
signal generating section 33 stop operating v^en the supply of 
operation clocks is stopped. This makes it possible to reduce power 
consunption. 
[0118] 

Since the processing of restoring operation v*ien a stop request 
signal is output frx^ the correlation value detection circuit 26 in 
Fig. 8 in the third exorplified mode is the same as that shown ixi 
Fig. 12, a description thereof will be omitted. 
[0019] 

In the tbiTYi exorplified mode, the thresholds in steps D-4 and 
D-6 in Fig. 14 may be set to different values in advance. 
[0120] 

In each ex^plified mode described above, both the operations of 
the delay profile circuit 9 and timing circuit 11 are stopped under a 
predetermined condition. However, the present invention is not limited 
to this. The operation of the delay profile circuit 9 or timing 
circuit 11 may be stopped. Assume that the operation of only the 
timing ciraiit 11 is to be stopped. In this case, if it is determined 
in step B-2 in Fig. 12 that the predetermined period of time has not 
elapsed, the processing in step A-1 and subsequent steps in Fig. 10 may 
be performed to determine whether the timing circuit 11 is operated or 
stopped on the basis of the latest delay profile. 
[0121] 

If the searxdrier circuit 10 is configured to correspond to each of 
a plurality of base stations from v^ch signals are simultaneously 
received, its operation may be stopped under a predetermined condition 
like the delay profile circuit 9 and timing circuit 11. 
[0122] 

In each exemplified mode described above, the supply of operation 
clocks to the delay profile circuit 9 and timing circuit 11 is stopped 
under a predetermined condition. However, the present invention is not 
limited to this. For exanple, the supply of power to the delay profile 
circuit 9 and timing circuit 11 may be stopped because it is required 
to stop the operations of the delay profile circuit 9 and timing 
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cixcuit 11. 
[0123] 

Eacih exCTrplified mode described above is configured to 
simultaneously receive signals from three base stations. In the 
present invention , however , the number of base stations from which 
signals can be simultaneously received is not limited to three. In 
this case , the nurtiber of constituent elements of each of the delay 
profile cirx^uit 9, searxdier circuit 10, and timing circuit 11 is not 
limited three and may be matched with the nurnber of base stations f rcxn 
vtoLch signals can be received. 
[0124] 

[Effect of the Invention] 

As described above, according to the present invention, there are 
provided a radio communication apparatus used in a CDMA cxxtinunication 
systCTi, which can reduce its power consumption v*ien receiving signals 
from a plurality of CDMA transmitters as in handover operation, and a 
power consurrption control method for the radio apparatus. 
[0125] 

As an exairple of numerical values, each delay profile circuit 
consumes a current of about 134 mA. In this case, by stopping one base 
station delay profile cirx:uit, the current consumption can be reduced 
by a current of about 48 mA. 
[0126] 

Accorxiing to the present invention, since the operations of delay 
profile circuits 9 are stopped in accordance with predetermined 
conditions for correlation values, the power consurrption can be 
suppressed low as compared with the conventional CDMA scheme. 
[0127] 

Furthermore, accorxiing to the present invention, since a searcher 
circuit 10 and CPU 12 shown in Fig. 13, vdiich are also used in the 
conventional CDMA schorie , are used to check vAiether to stop the 
operations of delay profile circuits 9, no special hardware is required. 
[Brief Description of the Drawings] 
[Figure 1] 

Fig. 1 is a block diagram showing a schematic arrangement of a 
CDMA mobile coannunication system to which a mobile station according to 
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the present invention is applied. 
[Figure 2] 

Fig. 2 is a block diagram showing a comnunication environment for 
the CDMA mobile cairttunication system to v*ilch a mobile station in 
Fig. 1 is applied. 
[Figure 3] 

Fig. 3 is a block diagram showing the arrangement of mobile 
station according to the first exemplified mode of the present 
invention - 
[Figure 4] 

Fig. 4 is a view showing an example of a reception signal 
transmitted frxxn a base station and received by the mobile station in 
Fig. 1. 
[Figure 5] 

Fig. 5 is a block diagram showing the internal arrangement of a 
first base station delay profile circuit in Fig. 3. 
[Figure 6] 

Fig. 6 is a block diagram showing the internal arrangement of a 
conputing section in the first base station delay profile cixcuit in 
Fig. 5. 
[Figure 7] 

Fig. 7 is a view for explaining the processing of obtaining 
correlations in a correlation processing section in Fig. 6. 
[Figure 8] 

Fig. 8 is a block diagram showing the internal arrangement of a 
first base station searcher cirx::uit in Fig. 3. 
[Figure 9] 

Fig. 9 is a block diagram showing the internal arrangement of a 
first base station timing circuit in Fig. 3. 
[Figxare 10] 

Fig. 10 is a flow chart showing the processing of outputting a 
stop request signal fran a correlation value detection clrx^uit in 
Fig. 8. 
[Figure 11] 

Fig. 11 is a graph for explaining the processing shown in Fig. 10. 
[Figure 12] 
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Fig. 12 is a flow chart associated with the processing of 
restoring operation v*ien a stop request signal is output from the 
correlation value detection circuit in Fig. 8. 
[Figure 13] 

Fig. 13 is a flow chart associated with the processing of 
outputtlng a stop request signal from the correlation value detection 
circuit in Fig. 8 in the second exemplified mode of the present 
invention. 
[Figure 14] 

Fig. 14 is a flow chart associated with the processing of 
outputting a stop request signal from the correlation value detection 
cixcuit in Fig. 8- 
[ Figure 15] 

Fig. 15 is a block diagram showing the arrangement of a 
cx)rrelation filter of a CDMA receiver as disclosed iix Japanese 
Unexamined Patent Publication No. 9-2300177. 
[Description of Reference Numerals] 
1 mobile station 

2, 2a, 2b, 2c base station 

3 base station control equipment 

4 switching station 

5 barrier station 

6a, 6b, 6c cell 

7 antenna 

3 radio circuit 

9 delay profile circuit 

9a first base station delay profile circuit 

9t> second base station delay profile circuit 

9c; third base station delay profile circuit 

10 searcher circuit 

3^0a first base station searcher circuit 

10b second base station searcher circuit 

10c third base station searcher circuit 

11 timing cixcuit 

11a first base station timing circuit 

lit, second base station timing circuit 
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lie thixd base station timing ciixaiit 

12 CPU 

13 operation clock generating circuit 

15 CPU interface section 

16 cdtputing section 

17 RAM control circuit 

18 switch section 

19 DPRAM 

21 correlation p3XK::essing section 

22 power value calculating section 

23 power value adding section 

24 average value calculating section 

26 correlation value detection circuit 

27 timing control circuit 

28 RAM 

30 CPU interface section 

31 comt section 

32 coirparing section 

33 signal generating section 

34 switch section 

51 delay circuit 

52 weighting/combining circuit 

53 timing control circuit 

54 switch element 

55 power supply 
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Drawings 



[Figure 1] 
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[Figure 5] 
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[Figure 7] 
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[Figure 8] 
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[Figure 9] 
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[Figure 10] 
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[Figure 13] 
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[Figure 14] 
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Abstract 



[Abstract] 

[Problem] An object of tlie present invention is to provide a CDaVIA 
transmitter vs^iidh can reduce its power consurrption v^en receiving 
signals frx^ a plurality of CDMA transmitters as in handover operation. 
[Solving Means] It is possible to reduce tlie power consumption by 
means of stopping the operation of the delay profile circuit 9, for a 
predetermined period of time, in vArLch delay profiles were generated in 
accordance with the correlation values of delay profiles. 
[Drawing to be selected] Figure 3 
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